The transition metals are known to affect the characteristics of slags and refining capacities of slags.
INTRODUCTION
Slags are formed during metal refining processes.
The industrial slags encountered in metallurgical processes contain various elements and their redox reactions affect the characteristics of slags and refining capacities of slags. Therefore, it is important to know the thermodynamics of redox equilibrium for slags in metal refining processes. Because highly basic slags are increasingly required for refining, a well defined measure of slag basicity is needed. However, since the basicity defined by the activity of oxide ion cannot be measured in principle, an alternative method of description of basicity is still sought.
In this paper, the thermodynamics of redox equilibria of various elements in metallurgical slags are summarized and the application of redox equilibria for the measure of basicity is discussed.
REDOX EQUILIBRIUM OF VARIOUS IONS IN SLAGS

Iron
The stable forms of iron in slags are Fe 2+ and Fe
1+
and in steelmaking or copper smelting slags the two species always coexist. As shown in Fig. 1 (
Chromium
Chromium is present as Cr 2+ , Cr 3+ , or Cr 6+ in slags depending on the prevailing oxygen pressure. Cr 6+ is stable as Cr0 4 2 \ so that as Fig. 3 13/ shows for the (
The effect of XCac/Xsi02 on the Cr 3+ /Cr 2+ for the Ca0-Si0 2 -Cr0 x system at 1873K with P 02 = 7.04xl0' 6 Pa is presented in Figure 4 
Titanium
The stable species of titanium in most slags are Ti 
Phosphorus
Phosphorus is stable in slags either as P0 4 3 ' or P (9) and (10) 
Carbon
Carbon is known to dissolve into slags as carbonate ion at higher oxygen partial pressures and as carbide ion at lower oxygen partial pressures according to reactions 
MEASURE OF BASICITY
The basicity of slags is the most important characteristic for refining of metals. Although the basicity is theoretically defined by the activity of an oxide ion, it cannot be determined experimentally. Therefore, a number of measures for slag basicity index have been used in practice and various measures have been proposed such as redox equilibrium of transition metal ions, solubility of C0 2 gas in slag, and optical basicity.
Redox equilibrium of copper in slag
The relationships between the Cu 2+ /Cu + ratio and the optical basicity are shown in Fig. 11 /ll/ for various slag systems. The log(Cu 2+ /Cu + ) has linear relationship with logarithm of sulfide capacity and optical basicity. NaF is assumed to be zero. 
Platinum solubility of slags
CONCLUSIONS
Redox equilibria of various elements in slags are summarized and their use as the measure of basicity is discussed. Thermodynamic properties of redox equilibrium in slags must be further investigated for understanding metallurgical processes.
